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Si jU\Aa-S ) £~jj\s-k iJls^JU* £-X\c/* Sit 

1^}jS^/aSS^ L-^ Ji't-sj 3 . 7 /jjbU^i'U ? 2 016 L- J^-si W+if- ^(/u IsjvVjA 

^(ftftjLjSiSdt-UtZ-xfSSliL-iJSpj! 



C~ (Jt't-'vOlf ZLA-t/y^ y^ J^J"( 


mL~'<L cjtj UQj & Wi$XJ'j{S(jlf . vlr 


lS S uS%£A)£~jk \L-& £ tiS^^U 

L-^jZL. —i$yn$j[$~ijf“ S$ Sul U?(^ A UlAul 
Ul jU^ijS’uCAUlJP^ U* \JZ fistjU uU ui 


<-J& £UlilWiJjU.i$i$jUtS —JlJ^ ^£sU? i'UhJ^i^r^'l 
j iU\ & >\(Jufc )j ? yi u£ i$ ~Ul 2—yi j !\ £*s\a. 

Ul Jz Sif ul <L-\& ^ iS^ 1 Afyijjjf U^>U^ \sMS 

J, \‘US? ‘UUQ U^Sj'U' <z~ul)jA Ul<Us& (J^L^: — hlsy ^j^oSi UU^SuS~ \Sc~d* 1 

UlS^^SiS i/’^^iUJ’S'-UlS 5 ' Lf‘4^SSi fj 'i/ 

c-^JlU-UlZ-yJ^ zuld/yf S)J?\*0}UAjcL-^j!l\s)d2 

Jl2-Y<- \£/ t 

{siSu^S -.U^- 5 ¥ 


—UjJ^ A j?k‘U~ {J\-\yij'„X$j\<z. — j}[ ft/^. 

s 

<X ^-dt 


£L t£Lj\s£{ytj££~ l*bj 

&bfljO 
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oc/ Juii- Jji v i 

ijtf ^-J^JLl) 1 I? £- ( vitalism (jr')bi^\Jvd/V 1800^ 

I — y c— ij} j^yt^jjy^ ^c^>j — {}/ j & P l^l(Jlf<L- 

c-f 1 ^I$lj‘£~>)jd^ &)Jljlil)SlJljl-lb.lJljl 

<jj\)jr* I £-iJ js* ij I — > )j— ijZ [J\ 

M / H ** L ** L ** / 

^_oy<£~ t*if 1 1 u^u 1 — <^- ?.£l<L-3 

[/ifif^ziijjjf 1799 

g-l/— it-L-yi ^ \ ^ j£\sZ~£^)j\J5?ij3^Q *£&£*? >\J\ 

^^0^*1828^ 

tji/L- L- ijjlji/* L'i^-ySjj<z-&/.£—. *? J^b(J/&j)jj)jiZ~^l?L> 

JZ CAf /£)^ ^££b-/' 62 -ytCl», ! J)i£.LJr£ 

j£ {$** (3/<^^L?1>j/wU L^^lf bilj ^ (jL rip 

d-\Z4'— <Z--'Vyiiy^ & jt $ J — {^ 

^Jl^lj'vr^^i- £*l 'J’{ e' {}/ J? cJlj'bf £ <£^^l/y*(3lpl>(j!li2^<£-lj/V 
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Jl^*— £L- )?.)*$ ^lj~ ^Ji/^ \JL /j„L-J ft 
— i^frlp{JlJZ/(}l;y i}\sl>i$ [/ ijL iJiL.// c/ft 

c * ** *+ t » •* * ** ♦* * ♦ 


jf.y* JI£$L.f Ci/JiPt$C,\J)ft cLIuL^aL-M'LaJ JJJlL'tjjbU'*' [stfiX 1828 
d" ijif IjiJ'/ /ft* CL-C?) i/J? -Jyift \a-CJjft 

1/1/ 


ft $ W£/iyi' 0^1859 

ftdl^ftL JCcJ^[S\/ZL- Ohftd.^^^rft 

i *1 i>7c-ft}b£y k ftkijl'ij/ft ft \jtf i ft 


♦♦«♦ * • 

— i^t’/lj 1 id ift? I* ftxt/ £s $ j\Z/$ a- gft * 





a-^bL-ftfi —c~i^li}lflJlr'&Jtj> l£-id^jj'{j*0\fiJ)J , )—LL-iJ' y*l ?/L <L— A £~/ \L-&£j ^l i>7 

$ Jc- fWJsi* -c-/ ft/ 

yjjn )£y* oft )$ (£sj\7 e ft )j,£jSs La, J . ti/i'ljLjf-ZiS*' ft/ftft * (^ (“T- 'ft'{j7.c/.^j^)ft[J^' 

L-rf So^v cL-tj/v cl-£s&\?> j*/ jL M£J% <ft- ljLj£j(J-ftl*i7~JZiy~)ft L'L-Ssft ijL LL L-SslI'iP (Jift 

'ft u 

♦♦ ♦ 


UjiStftft -.L 


8 ft" 


1) <$ { [$" (organic) (Jl^l; 'i)\s\J£ >, f t ?.^ L&lfl$ 

(lipids) Cslf/g 


• ^Wl^O'UU'oUd i/U-^v&^wT 
^ d'J* 1 dfi Jl£ ififuj iXJ> a5 W»j J>>/* Iki e- 


c/li-'^jj^iflp— 1/ Jir^iP a^L-d^ Ai — if’ ' L-c+s % f t {JC J' ‘>j£~iJ\d 

^ f L-{\& j'&'tdQ / f.)\J^ ijkJ^lifljJf I^AsdA — if’ 

l^_Ul } & 1 Aj)\J $ £* 1)1>£~j^ lioj'lrfklfl/jj^/ojbiJ'*' d<L-bl ^wL*? — 


J^ 1 iia)—$ tL-\J\?.\$ . b/^j-oSs^S di-c^JZ^^U* J/'Usjvty^i, l/i 

[jtf J^* f.b l^d^A^A — 'vltf 


lF^ 4<J^ dsnif^ij dcfij <z~ ^ j ij c^u 7 (j 0 i_ Uc i_ l/^l sJjJ’ &\J 

^4-ji/t ixfc,j\7 

^iJpA .yi t^J&’iJ^ AAblZiJ) b£s‘J?fji 

(jl £^ji \L-Cs\ /y"ijl 

ij* /[^\rfi c— il-j d~d? ^ / J? <z— \J? \J\ — \J~ 

0.0 1/^uF^U 1 — *^^1/(4^ vb^U 1 ) coacervates(J^o/?^Ly 


<^c/^-£-i|'.l c/yJiXi/. )j£^UjSsls)y* / ‘ cftyd^Lf* \s[ji\bs.M Jl-^l *-5/* L-iJ\ 
a- Cs 1*? (jr* if* l'(JjcJ/ f fliS — A- 2.-L. f ?{ jjjgJ* 1 lj‘ 

/ j'dJ?(jl i £$£—lfiT i$ U^^l)[c*^ J~ L- cl^[0 J* S 

£~J^ J~ O'* — ^2— If d'^J’ Sif- 

i$(jr^ —\S\jd cf^d^cCz \^/° cl- jd £s\z\£- £jj > J* c~ £s\, 

itfJL'lf d^ J? >/* J TyiJ". ji** \\JC )fL)%^\*?\t£jJd £~> j+ 

[f Jldi^ Cc>[^)^iJ))\aiJ^S ^[JiJ{J^ — l/L 'j ^\f\aJfey' 

t£\J tstfJ*' lT ^j/* * oJ \ -0 <Lu i-lf ^ fi- £-&.»/* ^ J 1 
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/^Vl 934 /‘k>y' {jZ <^A £~j*b 

{J’lj?l£-£j&—\jfifjfftf4,235 jS))—$\ /bbbf Jilt lj^ J? L- k*f( 

6yd^ ^ <L L-'Jl j \j? j-)/i / ijyt^ $iji‘$(jj'£<L- 


fySe\j$C*\£/ (}[sl' [f {$ lj?xl Jt 2—[py! lj[sl£sl)>\jj £riZ'lfy*i}lsl‘ yf ^ \—[^ 


1952 ui~ of — y ijZijjji-dj'ij^jisf^-jj '?<z-cyif[/y 


isijQ ■/ yy \i~ 




£~j*i /. ilf ^/Uvlf ^Ci — 

iJu^ ^Jr fU£'i£(j.>>'/<£~iJr Jh — eJ^*” 
jjWcL~^'\£yi^js \JZ{j\*£~\L£ j\jf jf j£\j£\L~~<h ^Xb^[/n:iJ' L*(Jl/dJb^i 

Uj zLx U$ c* l/y* J l^f £-c^< (jfe/iyi^ 

iJjjL-jf^lf — A*— (^/? ^vji^ (rU tUc^L/y* 

jl^liL(y V ^(J^1953/^C'-^ , -(/' (J/J^tjl^(j^i_k(ji* 
l/(j^ 1 ^^-lX^/ \£)2— yzZ — ' f ^—{J^ j^c£ 

<z~t’lfifjL<z-['L'£-<L. f. L^ji-y^h ^ 4 — /• U'bJtjL £~\J\— U’Xi ys£~J'ljf'i'l/&kZiijJLflj)l 

—{/LjJ / j^&&/JL)/**£-<L. <JC\& J c- ^ <L- f, \J\ 

L~ f. i/l^fr— iJ ll^sX£li_ i~Z&£s/.<z~L/ll&d'jQ \L-\jtjj'\y;^^’ 

jZfi/j'&J'M&ifitiS V/*- 
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<L xj'rS\4tdtu-(jt { j&‘ Hi£tj&i\?iA jtd$ :J^ 

faJpHlJuf. <^^MCjjbU X U-t i ^Jr*'S cX*J& 
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Jo/ U~ / 1 / {/£-($ j/J 

■it J<_yc-C.ij. [f *Lj> 

F/ 1 l$l — f (*y* $ //• cJ J Fo^j/iS fool £L Ob/ / or 3^ F$2— — /£ */sjU£-(J / >Vy^wJy^kiT( 

JC 


** ♦ ** ** ** • ** » | ** ** 

* j/(}lp)S 1950 {F otfo? J)J. ')£l£-£jjf ^j\a 

.^6*!//.^ h)lj‘£sl/ Z-Siojg? J? CJ’l'lSjCsl;/ -lj^ 

y Jb-\/ y Jbl— 0^-^*/ Jgi & jbjJ L-O^x?/ ^/--O^ b\JF 1952 

J[Jitij'\J / \/^lj}^.ijyb l ^ty!\:/J[J>^<^i/ciS^- / 2—yi//^ £ZJ*F 

** M h +•' ** ** » ** *» 

ijoi y boj'iJ I cL-OZ yifj b£sl g^ij^jl; i}lfOJ{fy l c~tyi/f b\JC Jf L-i /Fi.^O'Jijo^y ijb}j£~ 

.jif s^i/^ojUJ ojy* iJ‘^c/ 1 
-tx-iby* O' s.e/-\jJ[fytfj) y cl — i'OM'i} tflj/^o/^ 2 — f j'F*' Ljjl/I 

ijls&j? ifi/c/^ -} & j>jojs . j/> \^ jJ^by/tjJ'/ 

\h* Cstf./) *l/j/ \jy ^—d^fibJ^jgzijy^yi i$2—i'(J'l2—b2—lf £—LjJlZ~SsUf-lZL jjlyoZ<z- oZ 


4^ yC ' yC j{>3 & i-L ))>LSZ\tL^^J^)J / \/cZ>[,j)^L~ ^ \)j)\>zS$ 

JtZ — f Jf* \JZ\J^ iflijtf l£~f Jj*j $tL-l£fl(JjCsUf 

<£-■/'“• l^ ' j£ Jj& t,l))(J'l / J'^-gJS&'lJ>lk 

c~\ ^ S^c (}{ 5 > 





f d£j‘/£i$^ *(jc (i-^Lp 2 * (J?.)l)}llS I $CL-\J''J$\>‘}f!.('L$JS)l)jl}f $ L-cl — /£ lS^ 

£T J l)j)ld'f Jl^f (/" Jj* lP* lP^ 

(J£*(Jj'V.2_(.j 2_ I— (3-tf£/ l£(j£* y^* f -L^c3lvji_ 




15 



ijj If f >z,(f~ z^lf f z^\ff fff i/ i zfi^ic/iiJjif"bjJ '\yij& \ *s„jhM*\s /? 

f iff zfbf^ if?* £~tjf[si}lf tjl-if Z-yijy‘l*^Z ; -)f\flyS Jljl(JJl]£-^yf J—L'Ji^z'-^t'J' 

ef 1—iff if if Is ^ I J if if iff zffjJjti 

/ iji J^*Zff~ijfjs*{s<L-bl. f ^L-liZ^f £L-ZJf}f)j* 

& iff Uislt ijgtlfj jf)f\Si Zs& 

tfjifjsdiyi Ue^fi y^ jbjf^z^lf 

Jk><z-^yi f^ ff jb ffZ.ff zJffz^l*^ *-c~tyiff %ff L-Zs\f tz^zJ>\sff ^\J\ 

-z-Q^f if" IrZJi*^ jb ff' f jslljt ^c^y-f y&> >£.y* tjf z~\ fi$)’>)'j z~6 > Zs\f if y^ / ' 

** 

f 0 f fs Z; U t> Jf y„ <z~ if i f. ) <f~ if ' iz- trlf 1 1 jf z ^\ U tjZ f, zfi ff z^ if P. z~ f \s f f ji. i if zf zJ i f i f. > 



s . 


i^l/^ lt^ 16 



y ^ t? 1 1 J? (J^ -C<LJ<Jb^ 

\;\/ j'lzf^L- J** ^jMjJ > [$\£—£~kL j(% \[f' ji*l /^^{Jyt^J'^{J\^„<^ [ Oij\:yiJiyJj}i y 

ijgst, JI lP^ £ fyj<ijj)i(L-i£ibi(L-icf'i{J l )j'$s:l‘J'>zs , &gf$JiJ^iS ijb2— 1? -C^c/Vvii 

i)\j/ 

^P.if' I ^ \ji£ ^ [f' *?.%y i^L L ^ 

^/'yyyL.te&L.st 


UO^f y^i-isy 1 y\jy d\s 3 £y ijgs\j\yy 

c/b -2—yz jisyf. l ^ vl? JJ^*(j^0yZ_>f£/.£'*i3lj! 5 i^-U , ^J^0i,/i/ iJjlifZL L-L. yi 

3 yji ifb<z~iJjlfkLf£/l£ljtJQ y (3* {s^yitf Csbyr* J& 

Jjbi _ \\JZ <z~3f <— / » £3~\J\£<z~y — / 

t/ — y y.yy 3 <^jS))-$ ^y 1 yy^y 

i$y/3y yy^y cy' c ^‘~y L~"y yy^y?" 

y i<^t\fjy^ ji))ty^iL r b)j'^^j^iij'b^)jj^i}b‘^y^\f y ■ -c^y^yy 
){j £\$^y y j\y \)£z~^-uOi'& if <L~ijy ^iS r c~ z^^y juJ \^/)s£~£x >y3 

3c^i P(Ji — /J \r^l2L£~y j J/ yj i$X JlSj aJ M £-2 : ^f*./ (metabolism 

j\/ /.L-& £ji) y yy^-y y^ 3-^jyyy^y ijyy^jijyip jyjy £^^/yy^>y j 

y / y yn />) j>\ 3 y j a 3 y y ^ y jyi >3 > > y 1 9 6 0 


\^yy\ -.y^~ 
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*f | ♦ | •• i ** *• • • ** ** 

£-lJj\p J) {jj~l ZjlJtujZt* -£~U^\eOj/ yiff' -hS /(jljlf' 


iff <J\L- l J))i\ £,£ j)\dZ (X 1 9 8 oA 6 * j^/ 1 " ^cfj J" ijrt/ $ JCjI 



J^~ 
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<J Jjr^U 


t)\s [JCjyiij' ijt ijbj^ l ^ £j 1960 

J'jjj'l/ Ji^l tj) \f>)-^yi cl-£s \Jf 

ticJ’l'i/' Jj^blibl—SifC^ c—)? g2—o)/J'j)l7l£i-iJ?iJI-(}s! l z^iJ^ L-tf? 4 

i/jb^ifittfiUtfiAiXd^ i/i-fa \j 
cfllJjJ?£~&' ^ C^\^> ^Lb -^je\76S^j^^}j fj'l/ J^^U^biT'' L'jCiFU^lJtj S I960 

Jf \JC zd-^lS‘^44 J^J^- f 

L 

S’<z. — J J^Ur^wl'U yi * 

4 - enzyme l " 07 ^" ^/'/^)^,ijib^i-b>},/ C^‘ U^iS 3 


Ul 




2—jj Z-(f £_l if' ifiu? 

£*4^ L'l '^JtJ>j\j\fi J& 

^ J x *7 IjJ* S d~ ^ ^ 3 1 jr* i(JJ 

lyj* 6 9 cf~ yi ivLk £s$£^j) 

ti(J^ (j?? £sj< {}/ j? £? ^>4}^ 4~ ^ '-Q * 7 .^ 

^ G ^f' ji £^\^-JZ-e^-JlSf )U^ ^\P~ ^'UJk^'iXaf' -2—yi\j&lJZb£ ' \J* 17 

JLijCZ* £^‘<L-b iju i—A £~iji)S \& £• 

l/&rV tf-icliJiXutiL- ftLx£i^JV 


3 S / 'C/y /C "vU'U jfc[S tjbj^ J!^ c/ bl£-(Ji 1980 

Sii) 

c/b !(/" ^?JL2^ i£<± r jJ&J-r^l‘j)i^/'l?i'l7 <zL\L~ 3 \L&\L& <z— \JC <^k L- (£ i$ _^> 

(J i_y d><#^ y l<£- Jl/jJ’jtl/yJ' J)t/^ iz~)^ ^a> 

iS‘ Id I j- f vjl ^ (Jjy b J* L' i/y.if‘ JCi - 1 L£ U?<L-* 7. LfV dZ J? 1 9 8 2 / l J) (j£ l«L 1/ l^C 

l/ijfl;lf"f*IJj(U ' 1 ^l/ b>\<L £ i 
f'{J[?iJ'lj? > ljj£-£~iJj / ij£y‘{J^ J^bj)l<zLl J? £s[J? j'tj*’ ljj<b)j J ? (jf I 

J£-^JtJS )ijZ ft) £~{f ’ Jsi£>J) j\ ft $&->/* \J\ 

3 J” J.Jy'lpv.J^.J.^ 5-^lJL -^ik-2L Jjr^Us><^?vj(^Awlv^ \J)$ L-<lJ 

\$ j>\£.&\ Oi)<lP .2? U-£-Xr^U<LJc/0 *i— 

H^i}/ I^J^tfJj£l*lS‘d£'l2—\f‘i$jj£!l>BJLg?lJy!j)££~ ^■’ l L/~ ($ >j BjJj JJ J ! t^l t^fl J I 

(J ^J^^^J^(J(jy^i>^/Jl>L/l(J ^2 000 
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S A—CsbJ** bsi)£y* fy j?bJ? J^eXJ £-&$ / 4.^- Zeal'S f s' J<bij"u <i—X 

jt 2—1 {JzP frbiiJP{$jX2\ji?\ij?ij : }j\$ 

\ (i r ~ s> J? 2000 ^ jjZy" fyjtbj'b* ijlbi/* 

<z-b ‘yi}Ry k ij? t£.2—b2—f J)J^/ Csii’lS 1 1}\^ ^—^yyJjti—^Jj I jl/l l £ >j2 

it j*j> $&->/* L-" c—i — f £j7.[$s\k£~^y£\j 

-&[f' Z\£ i}.j J?2 009^^1 jj{fl Z'/^y h / / bj)\&-£-jyi)\y?££2s\*j)\J\[Sb£-£ >/* j^jftLjyjj ( 
£z~jJ'£*l)’l2i)L£'fl/Z—l£~l££ljl( f \>\/ J £— ^cJJe \y* b > n- jZ ij\ — zCyi fjs /“ [J^M 

^-Ai/li/l^-jiti-Z—lZZ—yiiJ's'.tjZ iZiZ 

%(* U yj /Jl 


{s)$Lf*'l' -.(J^-‘* 21 j" 



I if \ [J\ — \Jj: [f' $\ J& Jjr^U 

^L-Ui'-K J^ir £~2_ yt \{f‘ jZ 

iji* i)s£ jt fi‘tji\J*Lfi^Az-)j^. 

if’ J" j^.[j s jZ L- C ^ £~y^L~ w ij'JL&jijsnyiij? 





L-0^ djMl[JI-jti}\f;l / J’i /, 1980 
-\$X'J / vi , t _>c^‘2 009/wL7Ul (ji*£l 
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^ d ' 2 f 2 6d d?-? d f <z~ J? d d jd ijb guj't’L-i ki^jr^U 

yf £>^L Jid d 

d& ll /"a — j^)jiJd , /^ii>[^{}l^^iJ'y! L-.b.tfb^dJj if j<zLl 


l}j6lSjid />;"&-/¥ -[Jle^ yi Jp L-t^/^tLJ^ j\ d\Zc^,^ ^^,j\) j'ji tn^j 

df A >d>d{J^d: d^idP^d^ £L> db/d j^^bSiddd'dA 0^200 1 d>jdjb^dd~d^ l/* 

<J{, dj.)!— f L- ji- j <L-\<dj j ^ dijyt-! ejd* bd y'.ib.ey’b ^ ij'J j \\Ldtz—^ d" 18 j l"i_ if A -(3 d >df 


"l8j\"-d~fA ? d djd-^df (dd d^d^ ^d^cd^^^d^ d 

d( jA? 6&(JU jf if~ ) Jd ^X?iZ >/' 1 1 (/- ^ dj*d‘ d yiidA.jd^if d. 189 ji * d d i)d^ 

db.d dtJ' lP ^ dd" if *- 189 dd't ^ odd j^y dd &^d £ -~d\-£-‘P-J r >df' 

18At>d tjtyPddSu 1 - Sj-dtfjd d?LfddSjJ/iJj^b(X(J' ^y^d‘2011id 

eA :J ^18d)ljd48tiJUif(f l£&CPbiif if jd \ijf jZ 95 Z-lg - 1 jf'l' {Jj 19 (f ij" djdl^ibi 

tidf^ioodtcft-tr 

d?2009 -p dj^dP 'bd^df' dltd iff if 3 ' /Jjfidi 


$ \J)d l£IA t’b.fy'budf bdd Jpd \jd L-)d i)L-<LJdd b/b * -IA \Pb. if J^P- 


i/idb.oy'l 7 P jf. 

id f if.y* f[5dtL-\\j'Jj\£^j)^j/ ! t/b d~ d^d" ojiJjbbd^^iJ 1 1>i) d^ ^d 't d~ S > A.y‘ d^ ^ 

did b.<z-dd d* 1 j^d^.dA 

i~d )/** bed ^.6fdd~d P dd/ df {d /<d)d‘^- /) ^d J ^d^Lp ^ A 

t d jd? c^i^S J&d pXJ^d^^dS^tyid d i)J-^M^<L 

** *• ** l " C | •*• ** 

djj f ^djbdf 2—1 b.id * d~ b dbJ ijblf dd ^ f ^ ^—’d d^ 

j)\"d P" jyjiJil x. d'iJjd.iddi-^i-rf / P^d~ ^ 

‘Z-bs? cs.^id* dd~ <t~c d Vl'b ndf edf / ijj^d-^ti" d?" 


dddL dd^~ 
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tj> /X X if‘XX bl£-(Jij Sl99o/(Jl^i/l 
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